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(54) SURFACE TREATING METHOD BY SUBMERGED ELECTRIC DISCHARGE 

(57)Abstract 

PROBLEM TO BE SOLVED: To form a deposited layer having strong adhesive force on the 
front surface of an iron steel, a cemented alloy, or the like by using a material in which the 
powder containing metal halide compound powder is formed as a discharge electrode, and 
generating electric discharge between the electrode and a work piece in liquid in which carbon 
exists. 

SOLUTION: A submerged electric discharge deposited front surface by a TiH2 powder electrode 
is composed of Ti and TiC and bonded to a cemented alloy front surface of a base material 
without containing any oxide. In the reaction with the base material surface in electric 
discharge, since the temperature of the cemented front surface instantaneously reaches the 
boiling point of the material, the deposited Ti and TiC can be diffused and fused to the base 
material side. The component composition from the boundary surface to the base material to 
the front surface of the deposited layer is Ti and TiC, and the boundary surface and the front 
surface are bonded without containing any oxide. This Ti component of the topmost front 
surface part of the deposited layer is oxidized in the air into Ti02, however, the inside is Ti with 
activity. 
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(-) 

— JfcJDXfl>*<Z>P#ra\ T i Bz^A^te&V^rfrlS 
T i BzSrSAbfci#^v^S!AdSffiv\ 
2) _LIE— 5fciDX©«. ^7 7r-<MffiT2i5ciDIS: 
ffofcf^aSttHv = 1 7 0 0-2 3 0 Oggi:^ 

20 [0050] mmm 6 . 

*K*f : T i H2 + T i B2 + T i N (2 : 1 : 1) 

1) l&MJL<Dfy\c£Z>mm 

jnxft^tt**« 1 1 emu ])UJL&?m= s ft 

Hv = 2 0 00-2 30 0 (fllOg) 
J?:£ 1 2 — 1 8 

2) 2#JjnX£:^^T^ h®ffi-C?Tofc4§-& 

jnx*«=r±«K« 1 tmm. mn^m=5ft 

Hv = 255 0-6050 (fllOg) 
J¥£ 1 4 — 1 8 u m 
30 H£flrS$riK< H5 Ogr^-TS £H v= 180 Oil 

So T i H2iE»ff<0 1ftJDX"Cttfflfitt*ix«ifiK< 

40 5f;:tf>^ NbJa.tKltNbC, T a C^SriDx. 
b;ftTV^*o?rT?fc£) 

[0052] Ta, Nb, V£ T i Hz \C 1 0 %mSiD 
x.T*S60!l 1 t IB— *frt?JOXSrtT-pfctt*H:T a , N 
b"CHv = 6 0 0-7 0 0, VT9 0 0 ^®Ifil#t 

IT'l 0-2 0 /zm<i:^^*DX4feB*CiS«|-r^c 
[0053] Nb, TaC, V C « fe«)H9X*-Ctt, Wl 
50 «ffl|Wfc»-»-5Wttrtl±©fcft^, ^&<h£;h,TV^(D 



13 



(8) 



4#H!¥9- 1 9 2 9 3 7 

14 



^fc 0 toft*, Hv = 90 0-1 0 5 0gSt, 
t>K<*fc>ftV^ s , 5^DXT% 2 0 M m^l±3 0 Aim 

i H 2 £S*£ Lt, Wtt< I*. T i B 2 , T i N4 

t i (o*j»fbtcj:oTitaufc«a«^iiw^< 
[0055] ^(Dmrnzizm-ttu^ &m<OTkmm% 

5o 

ZrH 2 , VH, VH2, NbH, T a H, FeTi 
H 2 , LaNisHfi, T i M n H2 , Na BH< 

^1W6 t LTa£-<3 c Z r ttBHBH4. W«H£K«*T,. 

[oo56] nmm i . z r h 2 of&^trmKM uri 

U*#-TJE»fri:U (JBE*JE^6 f 5 0 0 Kg/cm 2 ) , 30 
»#SK-3lC*fU Ip = 5. 5 A, rp = 32/is 

-cioxu a*Tgc«*inxtti»-c±<itiii-So 5# 

*DX-CJ¥^ 8 — 1 0 ix m, «M£H v = 6 6 0-6 9 0f 

&J&0X&flo;fc»^««*#M: 1 P = 3 . 5 A, tp 
= 4 pl s, 797 hmm (-) [-J; <9, ^Hv = 
1350 — 2000-235 0^#^>^5o 

[0 0 5 7] &m<Dmm(Dj&ms. . ta^~?a v e « 

.J; 5*»fr!CT i H 2 »*£*S#! ! 3SS:i&Ki:-*-5& 

/^^n^jU_b^T i H 2 +A 1 OJE»#««lJlJ:30!l«r so 



[0 0 5 8] Hlfeftl 8 . Itt&aXtt S i Sr 1 1 %^tf T 
^S^** htt&T i H 2 *fA 1 CDfiSJt3 : 7 <£>JE 
SMSI:ffflt5o SSS I p = 5 A, t p = 3 2 s 
mSO&m. SStHv = 4 0 0 — 60 
J&S, Ip = 20A, tp = 2 6 0 /z sgS^liilS 

[0 0 5 9] &m<Dmm<Di&m6. itw&mwt'icmm 

tt®MSf^i*5o -r^tofe, T i t 6%A 
1 4%V<Dttfti*l 0 0 kg/mm 2 @£tf>3lo K 9 SfiSdS 

Z r H 2 <£jE^#m^TSS^a£^V\ ®gl . 7 cm 2 
<D«ffi"C\ Ip = 5. 5 A, t p = 3 2/i stJDIU 
SSHv = 6 6 0-6 9 0, **1 0 jzm£#TV^ 0 
W> r>f hm»TX3^X&fr 5 i:Hv = l 3 5 

0-2 0 0 0SI^j^tLtV>5o rcD*QX£N i -A 

1 - T i - Nb-Ta^»LM«aU \^m<DU 

[0060] ttsaaww mm 

4:1-* (iB-frAi: tPP-S) ******* 

[0 0 6 1] 

[3B93<E>»A1 &JbO*D<, Ti, Zr, V, Nb, T 

fcfl&OWl (WC + Co) tt:Jfc-<£#^ 1/2-1/3 

#$*5fc«>JC. T i B 2 , T i N, TiC, T a C, 
NbC, VCftiffcas^-rtbtf, 3Efc««Sr±#S-e:<5 
-t^Tf 5 0 Ta, Nb, V^&*«rJE»#riMHc;&n 

[HI] WC + Co 0a«4b4>jE«Mt**S t LT 1 
[B 2 ] JE»ff S:«tt^v^*&(D 1 ?fcUDX«XV 

2 jjwjp x« *5 it 5 s^mj © gr® to m'&m^n 

T*fe5o 

[Bl 3 ] *RWR»*OJt«S:*-*-B|-efc5«, 

[^#(DKW] 

1 2 



(9) 



&ffl¥-9 - 1 9 2 9 3 7 





WC — C q^frB? 








t 






isu: 



[Hi] 

— 3dmx 




«« S50C 




S5 0C 



1 9 2 9 3 7 



[12] 



WC + CoE»*CJ:4 




( b ) THSIftftlX ( 2&1R3L) 
H v 1 7 5 0 




(O mmutaJL (2^jdpx) 



(11) 



<&m¥-9- 1 9 2 9 



[133] 

(a) mm mmteT\30) (b) >{^'y^ir^Cr Gefl!ttGTi30) 

TiN + Ti2Njg^2 um 
IUgHV3500fUg 
Ion — mixing' 




© TiH 2 ffi»^m@ic<i:5femiaafc«ts 

tf>3^: : 7.98mm * (0.5cm0 

: 0.5kgf «fc o Tjf tf ttJEft 1 kgf /cm ! 
^J&SJg : 1 m/s 7=*-f^^^:SK-3 
IP B9 A : 



»»**0#lUafifc*^T112#16©12 JKJKa^ftHKArort-TB 2#3-§- 

(72)^HJ# JKJrflJ^BKAWrt— Tl 2*3# 
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